Properties of extruded poly(tetramethylene oxide)-polyurethane block copolymers for blood-contacting applications.
The bulk and surface properties and blood compatibility of a series of polyurethanes based on methylene bis(p-phenyl isocyanate), 1,4-butanediol, and poly(tetramethylene oxide) of molecular weight 1000 were studied. The hard-to-soft segment ratio of these multiphase polymers was varied, and the effect of substituting a poly(dimethylsiloxane)-containing polyol in place of 5% of the polyether soft segment was studied. Bulk properties such as tensile strength and modulus increased with hard segment content, as did surface wettability and ESCA nitrogen content. However, blood compatibility measured by a canine ex vivo blood-contacting experiment was not found to vary with hard/soft segment ratio. The addition of the silicone-containing polyol did not significantly lower the surface wettability, although ESCA-measured silicon content increased and physical properties were unfavourably affected by the incorporation of this co-soft segment. Incorporation of the siloxane-containing component resulted in increased platelet adhesion and fibrinogen deposition at most blood contact times in comparison with the other polyurethanes.